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MAGNESIUM ALLOY 



Hie present invention relates generally to a magnesium alloy 

for industrial use. 

Metallic alloys utilizing magnesium are widely used for 
automotive, electronic, aerospace, and various industrial 
applications. Particularly, such alloys are favorable which have 
high-temperature creep strength and which may be utilized in 
high- temperature environments. 

Various magnesium alloys have been developed and registered 
such as JIS H 5203 (MCI - MC10) and JIS H 5303 (MDC1A. MDClB) 
magnesium alloys. For high temperature environments. AE42 having 
Mg-4%Al-2*RE developed by Dow Chemical is well known. 

Such a heat-resistant magnesium alloy is difficult to 
utilize in die casting where fast cooling is employed after 
molding of a metal article. 

Further, a rare earth (RE) component included in such alloys 
increases costs and high temperature creep resistance is reduced. 

It would therefore be desirable to be able to overcome the 
drawbacks of the prior art. 

It is an object of the present invention to provide an 
Mg-Al-RE magnesium alloy wherein RE is reduced and a small Ca 
component is introduced, while retaining a high degree of creep 
resistance and favorable bending characteristics. 

Accordingly, the present invention provides a magnesium 
containing metallic alloy — 



material comprising: an aluminium (Al) component 
contained in a range of 1.5 - 10* by weight; a Tare earth 
(RE) component contained in a range of less than/2% by 
weight; a calcium (Ca) component contained in a range of 
0.25 - 5.5% by weight; and wherein the remainder of the 
alloy is comprised of magnesium (Mg) . 
BRIEF DESCRIPTION OF THE DRAWINGS 
In the drawings : 

Fig. 1 is a stress graph showing ultimate 
tensile strength. yield strength and elongation in 
relation to Al-RE content; 

Fig. 2 is a graph illustrating minimum creep 
rate in relation to Al content for alloys having various 
levels of RE content; 

Fig. 3 is a graph comparing stress and Ca 
content in relation to various characteristics in alloys 
containing RE in a given range; and 

Fig. 4 is a graph showing minimum creep rate 
characteristics in Ca containing alloys in relation to a 
given amount of RE contained in the alloy. 
DESCRIPT ION OF THE PREFERRED EMBODIMENT 

Referring to the accompanying drawings. a 
preferred embodiment of the invention will be described 
hereinbelow in detail. 

The present invention seeks to provide a Mg-Al- 
RE magnesium alloy wherein RE is reduced while a small Ca 
component is introduced, while r e tai n i ng \a 1 high fd e£ree|x>f 
creep resistance. According to the invent ion . j£dd^ 
C H Zn components may ^Be^ 

for providing favorable bending character! sties ; to ft he 
alloy material. 

Various alloys have been formed according to 
generally known melting technique in a steel crucible 
having a nickel (Ni) component removed therefrom in an 
ambient atmosphere comprised of a gas such as SF 6 . C0 2 or 
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air. 

Referring to Table 1. thirty-eigrht alloys have 
been utilized including- nineteen embodiments of the alloy 
of the invention developed by the inventors through 
experimentation, and nineteen samples for compar ision.. 
including 1 the above mentioned conventional alloy. The 
pieces were tested for various characteristics such as 
ultimate tensile strength, yield strength, elongation and 
minimum creep rate. Table 2 shows the effects of the 
various alloy compositions: 
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As may be seen from the Tables, embodiments 1 - 
12 have favorable mechanical characteristics while RE is 
reduced compared with AE42 or the like. and high 
temperature creep strength is advantageously retained. 

5 Moreover, embodiments 13 - 15 include a Cu and/or Zn 
component, having ultimate tensile strength of about 200 
MPa and yield strength of about 80 MPa. Also, a minimum 
creep rate of 2.0 X 10~ 4 %/hr is obtained, while uniform 
temperature tensile characteristics are highly favorable. 

f0 It will be noted that high temperature creep 

strength is improved in comparison with AE42 and the 
other comparative examples, as shown in the tables. 

While the present invention has been disclosed 
in terms of the preferred embodiment in order to 

75 facilitate better understanding thereof, it should be 
appreciated that the invention can be embodied in various 
ways without departing from the scope of the 

invention. Therefore, the invention should be understood 
to include all possible embodiments and modifications to 

20 the shown embodiments which can be embodied without 
departing from the scope of the invention as set 
forth in the appended claims. 
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CI aims :- 



1. 



A magnesium-containing metallic alloy material containing: 
an aluminium component , 1.5 to 10 wt.%; 
a rare earth component, less than 2 wt.%; 
a calcium component, 0 . 25 to 5.5 wt.%; and 
magnesium, the balance. 



2. An alloy material as claimed in claim 1, containing a copper 
component and /or a zinc component in an amount of 0.2 to 2.5 

wt , 



3. A magnesium-containing metallic alloy material substantially 
as described with reference to any one of Embodiments 1 to 19. 
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